ABSTRACT
INTRODUCTION
conomists and practitioners are interested in how to predict trends long-term interest rates (LTI) and interest rates trends (Wade, 2010) . The ability to understand interest rate trends is of interest to policymakers, financial analysts, corporation leaders, and individuals who must make decisions based upon future interest rates (Adrian & Shin, 2009; Blinder, 2010; Wade, 2010) . LTI affect key interest-rate sensitive sectors of the U.S. economy, such as housing, auto, and investment; interest rates also affect corporate decisions related to pension and asset valuation (Saher & Herbert, 2010) .
Especially since the beginning of our current financial crisis starting in 2007, it is clear that interest rates impact the economic recovery. Unfortunately, the lack of accurate information related to future trends of LTI impairs the ability of organizations to accurately plan for the future (Adrian & Shin, 2009 ). Policymakers, financial analysts, and organizations need to make specific decisions that are based, in part, on future interest rates trends.
Understanding determinants of LTI is critical for individuals who make decisions based upon LTI trends. The goal of this study is to increase our understanding of determinants of LTI in the United States by extending prior research by Saher and Herbert (2010) who examine determinants of LTI in Pakistan.
We examine the relationship between LTI (30-year U.S. Treasury constant securities rate) and overnight interest rate along with other key macroeconomic variables including GDP, inflation, net capital inflow, and budget deficit for the United States during a period from 1999-2009. We conduct our analysis in three steps: (a) a Johansen co-integration test (Johansen, 1988) , (b) time series regression analysis with normalized co-integration coefficients, and finally (c) time series regression analysis with a vector error correction model to test our hypothesis. We find that overnight interest rates, budget deficit, net capital inflow, and inflation positively affect long-term interest rate whereas GDP negatively affects the long-term interest rate. In addition, our results indicate that overnight interest rates, inflation, net capital inflow, budget deficit, and GDP jointly explain, in part, the behavior of long-term interest LTI in the United States.
This study contributes to the understanding of determinants of LTI. In addition, this study has a direct impact on accounting and finance. Accounting practitioners need to develop models that predict LTI for the financial statements presentation of long-term debt obligations and fair value measurements, which require time value of money calculations. The ability to predict LTI based upon current economic conditions is extremely valuable.
The next section introduces the background and hypothesis. Section 3 describes research methodology. Section 4 follows with data collection. Section 5 presents empirical results. The final section shows conclusion.
BACKGROUND AND HYPOTHESIS
The financial crisis experienced in the United States since 2007 was attributed to many factors, some of which include poor banking practices (Akram & Christophersen, 2010; Volcker, 2008 When LTI increase, borrowing costs increase for home buyers, corporation leaders, and government; this has the effect of repressing economic growth (Irwin, 2009 ). As changes occur in interest rates, decisions for finance and accounting become more complex because of the interrelation between interest rates and accounting and finance decisions. Accounting and finance must make specific decisions related to asset and pension valuation; also decisions related to asset purchases are directly related to the analyst's understanding of future interest rates. Organizations also face challenges calculating year-end investment values when the valuation is dependent upon discount rate estimates. These estimates flow directly to the income statement and the balance sheet.
Results of prior research on interest rate determinants are mixed. Acharya and Merrouche (2009) suggest that overnight interest rates affect the longer-term money market rates. However, some economists, including Waterford (2005) , argue that the use of overnight interest rate as a policy tool is outmoded and therefore, leaders of the central bank should discontinue its use as a policy instrument. In addition, Humpe and MacMillian (2006) argue that there is a negative relation between industry production and LTI and the consumer price index (CPI).
Researchers have indicated that overnight interest rate and the macroeconomic variables including GDP (Acharya & Merrouche, 2009; Kashefi, 2008; Saher & Herbert, 2010) , budget deficit, expected inflation, and net capital inflow (Bandholz, Clostermann, & Seitz, 2009; Saher & Herbert, 2010) influence LTI. Because of the importance of predicting long-term interest rates and the mixed results of prior research on the determinates of LTI, we propose the following hypothesis:
There is a more frequently noticed statistically significant long-run relationship between quarterly overnight interest rates, expected inflation, budget deficit, foreign capital inflow, and GDP, and 30-year U.S. Treasury constant securities.
H 0 (null): There is no frequently noticed statistically significant long-run relationship between quarterly overnight interest rates, expected inflation, budget deficit, foreign capital inflow, and GDP, and 30-year U.S. Treasury constant securities.
points from 1999 to 2009 to measure the impact the independent variables have on the dependent variable (longterm interest rate). The approach for the study involved five independent variables (overnight interest rates, inflation rates, budget deficit, net capital inflow, and GDP) and one dependent variable (30-year Treasury constant securities). The empirical model was used to conduct the study.
The Empirical Model
This study uses the following model and examines the effect the overnight interest rates have on LTI. We follow the supply and demand models of the loanable fund theory estimated by Howe and Pigott (1992) , Saher and Herbert (2010) , and Onanuga and Shittu (2010) with some modifications to suit the objectives and data that were used. The general form of the long-run supply model is specified in Equation Equation 6 provides a model with expected inflation, GDP, budget deficit, net capital inflow, and overnight interest rate determining long-term interest rates.
Analysis Technique
We use Johansen's co-integration technique (Johansen, 1988) to establish meaning of long-run responses between the long-term interest rate and overnight interest rate. The Johansen's co-integration (Johansen, 1988 ) was adopted since the data to be used are time series data. A total of 352 quarterly data points were analyzed to establish the impact of overnight interest rate on long-term interest rates. The study involved five independent variables (overnight interest rate, budget deficit, expected inflation, foreign capital inflow, and GPD) and one dependent variable (30-year Treasury securities). Three different statistical tests were performed on each of the U.S. Treasury constant securities to ascertain the long-run relationship between the independent variables and the dependent variables.
Overnight Interest Rate (OI)
Nautz and Scheithauer (2009) argue that the overnight interest rate is the predominant tool used by the U.S. Federal Reserve officials to control the money market rates. The power for making interest rate decisions is split between the Board of Governors of the Federal Reserve, which is known as the Board, and the Federal Open Market Committee (FOMC). However, the decision on where to set overnight interest rates is the sole responsibility of FOMC members.
Changes (rise or fall) in the overnight interest rate affect bank leaders' decisions regarding borrowing and lending money. For example, a rise in the overnight interest rate discourages bank officials from borrowing, making the rate at which banks lend money high because demand for money will exceed supply for money. On the other hand, falling overnight interest rates motivate bank leaders to be likely to seek and invest in loans.
Therefore, the overnight interest rate works like a regulatory instrument that controls the manner in which the U.S. economy works. From 1971 to 2010, the average interest rate in the United States was 6.45%, hitting a record high of 20% in March of 1980 and a historical low of 0.25% in the last month of 2008 (Garrison, 2009 ). The overnight interest rate impacts the longer-term money market rate, including the U.S. Treasury constant securities (Acharya & Merrouche, 2009 ), resulting in a shift in the overnight interest rate and a corresponding shift in the Treasury constant securities.
Acharya and Merrouche (2009) argue that changes in overnight interest rate impact long-term money market rates, which in turn affect the lending and borrowing rates faced by members of firms and households, thus impacting their investment and consumption decisions.
Budget Deficit (BD)
Officials of the federal government are principal borrowers of banking sector funds and, because of their position; therefore the need from the government to borrow more money to finance its high budget deficit may have significant repercussions on long-term interest rates (Saher & Herbert, 2010) . The federal deficits of the 1980s and the early parts of the 1990s resulted in contemplation as to whether higher interest rates would follow (Wang & Rettenmaier, 2008) . The current deficits have renewed interest in the connection to future higher interest rates. In addition, Quayes and Jamal (2007) found that rising budget deficits result in higher long-term interest rates for corporate bonds in the United States. Barnes (2008) explores the relationship between budget deficits and LTI for ten European countries and finds LTI is positively impacted by budget deficits. Similarly, Saher and Herbert (2010) find that budget deficit has positive impacts on long-term interest rate in Pakistan. In this study, budget deficit was computed as the difference between government revenue and expenditure and was measured in millions of dollars
Net Capital Flow (NKI)
Long-term interest rates have been impacted by capital inflow into U.S. securities markets, (Krishnamurthy & Vissing-Jorgensen, 2010 , 2011 . Picker (2010) argues that the conundrum surrounding the trend or the pattern of long-term interest rates can be explained by the impact of capital inflow, which has paramount monetary and numerical impact on long-term interest rates in the United States. The global environment has an impact on interest rates in the United States (Sawyer & Minadeo. 2008). Picker explained that foreign purchases of U.S. government bonds have led to low levels of U.S. long-term interest rates that U.S. officials are experiencing. De Loubens, Idier, and Jardet (2007) study the factors affecting the U.S. and European long-term interest rates between 1986 and 2005 and find that the bursting of the Internet bubble, purchases by foreign agents, both public and private, and the increase in global liquidity exerted downward pressure on U.S. long-term interest rates. In addition, Krishnamurthy and Vissing-Jorgensen (2010, 2011) suggests that the U.S. central bank's purchases of longer-term securities impacts the trend of long-term interest rates.
Prior study by Saher and Herbert (2010) shows net capital inflows have negative impact on the long-term interest rates in Pakistan. The negative impact of net inflow on long-term interest rates is an indication that massive capital inflow into a nation results in excess amount of money circulating in the system, which decreases the actual rate of loaning out money and motivates investment. Cebula (1997) uses the data ranging from 1973 to 1993 on France's economy and indicates that, in an industrialized country, capital inflows reduce long-term interest rates. Warnock and Warnock (2008) find foreign capital inflows have huge economically and statistically significant effects on long-term interest rate. Ioana and Diana (2010) presented a connection between massive capital inflows, debt crises, inflation, and long-term interest rates issues. Net capital inflow (NKI) computed as the total of foreign direct investments and net private transfers as used in Ioana and Diana (2010) study. NKI is also measured in billion dollars in this study.
Expected Inflation (II)
Inflation is one of the main reasons why there have been ups and downs in interest rates (Thorbecke & Zhang, 2009 ). Wu (2005) argues that long-term interest rates are associated with long-run inflation expectations. © 2012 The Clute Institute Ireland (1997) indicates that policymakers explained the rapid increases in long-term bond rates as the outcome of increasing inflationary expectations, depicting a loss of credibility of the Federal Reserve fight against inflation.
Inflation is measured by the Consumer Price Index (CPI) and the Producer Price Index (PPI). Expected inflation (II) is computed in this study as the percentage change in the CPI.
GDP
In this study, income was proxied by GDP in billions of dollars. Because GDP is the most essential economic barometer, it represents a wide range of economic activity assessment and indicates the pathway of overall aggregate economic activity. In view of this, an increase in nominal GDP results in an increase in spending. Similarly, this means demand for money also must increase to meet spending needs. Should the money supply not increase to meet the demand for money, the result will be high interest rates. Researchers indicated that the continuous decrease in U.S. GDP growth has affected the long-term interest rates (Gale & Orszag, 2004 ). Saher and Herbert (2010) find that GDP is positively associated with long-term interest rate.
DATA COLLECTION
This study uses exclusive quarterly time series data covering the period of January 1999 to December 2009. The time frame was of great interest to economists, financial analysts, and policymakers because the era had experienced both economic and regime changes and disruptions. In addition, quarterly data were selected over monthly or daily data because most of the economic variables to be tested were published either quarterly or annually. The analysis of the data includes one dependent variable (LTI) and five independent variables. 
EMPIRICAL RESULTS

Unit Root Test
We follow Gervais and Khraief (2007) to apply the Augmented Dickey-Fuller unit root tests on the levels of the variables of interest to ascertain whether the variables were stationary. Table 1 reports the results of the stationarity test. All the variables are nonstationary at the 5% significant level. To make them stationary, the first differences were taken. In addition, Table 2 shows that the results of the unit root test on the first differences of all the variables are stationary at the 5% significant level. The results show that all the variables were integrated at order zero. 
Test of Co-integration for the LTI Model
We test null hypothesis 1 to determine whether there is no frequently-noticed statistically significant longrun relationship between quarterly overnight interest rates, expected inflation, budget deficit, net capital inflow, and GDP, and LTI. We also use a time series design utilizing regression to test the hypothesis. Table 3 reports the result of the Johansen co-integration test. In conducting the co-integration test, the no deterministic trend assumption was used because of the characteristics of the line plots (see Figure 1 ) of the LTI. 
Normalized co-integration coefficient results LTI model
In conducting the co-integration test, the no deterministic trend assumption is used because it is consistent with the Augmented Dickey-Fuller (ADF) test (Gervais & Khraief, 2007) . Table 4 reports the normalized co- Hence, there is a long-run relationship between the LTI and the independent variables. The regression shows that overnight interest rate has positive and significant effect on the LTI. This relationship supports Blinder (2009) and Krishnamurthy and Vissing-Jorgensen (2010) arguments. It is therefore not surprising that the coefficient of the variable is statistically significant at 5% (p <.05). The result also shows that a 1 percentage point increase in the overnight interest rates increases the LTI by 6.55 basis points.
In addition, inflation has the expected positive sign and is statistically significant at 1% (p < .05). This finding conforms to Rahman (2009) in that when inflation increases, it will put an upward pressure on the LTI and hence lead to an increase in the interest rate. Regression results indicate that a 1 percentage point increase in inflation will lead to 5.32 basis point increase in the LTI.
Further, the net capital inflow which represents the total of foreign direct investments and net private transfers is positive and statistically significant at 1% (p < .001). Thus, a 1% increase in the net capital inflow will cause the LTI to increase by 0.12 percentage point. The coefficient for budget deficit was negative and statistically significant 1% (p < .001). On average, a 1 percent increase in the budget deficit will result in an increase in the LTI by1.30 basis points. This result is consistent with (Baer, 2003; Labonte, 2005) argument. Finally, GDP indicated a statistically significant negative relationship with the LTI (p < .001). The result indicated that an increase in GDP by 1percent will lead to a decrease in the long term interest rate by 19.65 basis points. The results suggest the presence of no unique co-integrating relationships. 
Error correction term for the LTI model
The vector error correction model was constructed in order to appreciate the short-run dynamics of the effects of all the independent variables on the LTI, having established that a long-run relationship exists between the variables. Table 5 shows that the error correction term, which signifies the speed at which adjustment of the LTI to its long-run equilibrium level occurs, is negative and statistically significant at the 1% level. The negative coefficient of the error correction term confirms the existence of long-run equilibrium relationship of the model. An error correction term of 0.5% implies that the feedback into the short-run dynamic process from the previous period is 0.5%. This means that the adjustment from the short-run to long-run equilibrium is about 0.5%. In addition, Table  5 shows the evidence that justifies the use of the error correction model. This combination of findings provided support to reject Null Hypothesis 1.
The results of the time series regression analysis with a vector error correction model indicate that there is a significant a long-run relationship between budget deficit (B = -0.003, p = .02) and LTI, p < .001 (see Table 5 ). The results further indicate that approximately 90% of the variance is explained by R 2 = .65 and F = 62.66 (see Table 5 ). Table 5 shows results with good explanatory power of the model as indicated by the R 2 and F-statistic. The Akaike's information criterion (AIC) indicates that a lag length of one was optimum as well as the other information criteria. The predicted co-integration equation for LTI Model indicated that there are large shocks in the 30-year U.S. Treasury constant securities rates during the years under review. As indicated in Figure 1 , the third quarter of year 2006 and the first quarter of the year 2007 experienced the most shock. In addition, Table 6 shows that the moduli of the remaining eigenvalues are strictly less than one. 
CONCLUSION
The objective of this research is to measure how each determinant (Overnight interest rate, budget deficit, expected inflation, GDP, and foreign capital inflow) affects LTI in the United States. The U.S. Federal Reserve has many monetary policy tools to influence the long-term interest rates; however, the tool that has received the most attention in the mainstream literature is the overnight interest rate (Adrian & Shin, 2009 ). Our study suggests that besides overnight interest rates other variables impact the direction of LTI including GDP, inflation, budget deficit, and net capital inflow.
Economic theory offers differing views on the overnight interest rates-long-term interest rates relationship (Waterford, 2005; Ranaldo & Reynard, 2008) . We conduct this study to ascertain the relationship empirically. The approach is to review professional and academic literature and to adopt the demand for loanable funds and supply for loanable funds as the empirical model to determine the impact of (a) overnight interest rates, (b) GDP, (c) budget deficit, (d) inflation, and (e) net capital on long-term interest rates. The statistical tool employed to examine 352 quarterly time series data in this study is Johansen's co-integration model (Johansen, 1988) . We use the data retrieved from government databases such as the Bureau of Economic Analysis of the U.S. Department of Commerce, Office of Management and Budget, and Bureau of Labor Statistics within the U.S. Department of Labor and Federal Reserve.
